• AIM: To evaluate the efficacy and safety of intravitreal injection of conbercept in patients with neovascular agerelated macular degeneration (AMD).
INTRODUCTION
A ge-related macular degeneration (AMD) is the leading cause of irreversible blindness in people 50 years of age or older in the developed world [1] . There are more than 5 million patients in our country, as the aging of population, the incidence is still rising [2] . AMD can be divided into dry and neovascular types according to the retina performance, and the latter is responsible for approximately 90% of cases of severe vision loss due to AMD [3] . Vascular endothelial growth factor (VEGF) is an important factor to promote the neovascular formation. Inhibition of VEGF can effectively inhibit the formation of neovascular and reduce leakage of blood vessels. Pharmaceutical agents that block VEGF have revolutionized the management of neovascular AMD and most exudative retinal diseases [4] . At present, anti-angiogenesis drugs are divided into two types, monoclonal antibodies including ranibizumab (Lucentis; Genentech, Inc and Novartis International AG, Basel, Switzerland) and bevacizumab (Avastin; Genentech, South San Francisco, CA, USA), fusion proteins including aflibercept (Eylea; Regeneron, Tarrytown, NY, USA and VEGF-Trap Eye; Bayer AG, Leverkusen, Germany) and conbercept (Lumitin; Chengdu Kang Hong Biotech Co, Ltd, Sichuan, China), the latter is a fusion protein composed of the extracellular domain 2 of VEGF receptor 1 and extracellular domains 3 and 4 of VEGF receptor 2 combined with the Fc portion of the human immunoglobulin G1, and which with independent intellectual property rights in our country. In numerous studies, fusion proteins had superiority than monoclonal antibodies, it decreased the number of injections and central macular thickness (CMT) [5] [6] . The present retrospective and non-comparative study was to assess the efficacy and safety of conbercept intravitreal injection in neovascular AMD in China. Patient Information A retrospective chart review of 66 eyes of 63 patients with neovascular AMD who were confirmed through related inspections in the Department of Ophthalmology of Xi'an No.1 Hospital between October 2014 and May 2017 was conducted. All subjects were selected according to the inclusion criteria and exclusion criteria. All patients received intravitreal injection of conbercept (0.5 mg/0.05 mL) on 3 consecutive monthly schedule and then as needed with monthly evaluation. PRN retreatment was performed if one of the following changes were observed between visits: a loss of one line (logMAR) in conjunction with fluid in the macula as detected by optical coherence tomography (OCT); an increase in OCT CMT of at least 100 μm [7] ; new-onset classic choroidal neovascularization (CNV); new macular hemorrhage or persistent macular fluid detected by OCT at least one month after the previous injection. Inclusion criteria were as follows: 1) persistent intraretinal or subretinal fluid with or without pigment epithelial detachment at the baseline; 2) no injections with ranibizumab, bevacizumab or aflibercept before conbercept initiation; 3) at least 3mo of follow-up on a monthly basis. Exclusion criteria were: 1) vision worse than 3.0 (logMAR); 2) a diagnosis of retinal angiomatous proliferation; 3) combined with any other ocular disease that could affect the best-corrected visual acuity (BCVA) in a short period of time; 4) a history of intraocular surgery (except cataract surgery); 5) any systemic condition contraindicating the use of intravitreal anti-VEGF agents. Methods The initial data collections include: patient age, gender, diagnosis, coexisting ocular conditions, the history of systemic disease and surgery. Before and after intravitreal conbercept injection, all patients had to have a complete ophthalmic examination, including BCVA measurement, applanation tonometry, slit-lamp evaluation, dilated binocular indirect ophthalmoscopy and OCT. BCVA was measured using "E" snellen chart at 5 m distance and transformed into logMAR. Heidelberg OCT (Spectralis; Heidelberg Engineering, Heidelberg, Germany) was used for OCT examination, active eye tracking and automatic follow-up scan were used to enable point-to-point correspondence between consecutive follow-up scans. A 20° 6-radial line scan protocol, centered on the fovea, with at least 50 frames averaged for each scan was performed for each eye. From one scan of the radial protocol, with the most serious lesion, we evaluated the presence or absence of intraretinal fluid, subretinal fluid, and pigment epithelial detachment. CMT was also measured on the same scan from the inner limiting membrane to the retinal pigment epithelium band. Repeat the fast scan 3 times, select and store the satisfactory results for analysis.
SUBJECTS AND METHODS

Ethical Approval
Statistical Analysis SPSS 22.0 statistical software was used for statistical analysis. First adopting variance analysis for repeated measurement data to analysis of the averages in different times; second the paired t-test analysis method was adopted to compare the change of BCVA and CMT before and after the conbercept injection (mean values±standard deviation), with P values<0.05 for the difference was statistically significant.
RESULTS
Sixty-six eyes of 63 patients were treated with intravitreal conbercept injections for neovascular AMD during the study period. All subjects were treated with a loading dose of 3 monthly conbercept injections followed by a PRN protocol and no patients were lost in the core period of treatment. Baseline characteristics of the patients at the time of conbercept initiation are summarized in Table 1 . The average time from illness onset to the injection was 7.4±9.4mo, with different length of 1wk to 4y. There were 11 patients combined with diabetes (without obvious diabetic retinopathy), 17 patients had high blood pressure, 6 people had both of diabetes and high blood pressure, 1 patient underwent cardiac surgery and 3 cases had cataract surgery.
All 63 patients completed the first 3mo of the treatment. After 3mo some patients were lost. Patients may have been lost to follow-up because the vision improved and they did not think they needed further treatment or because the vision worsened and they lost confidence and did not want more treatment.
Others may have been lost to follow-up due to transportation or other medical issues. There were 57 eyes in 6mo with the mean injection time of 3.6±0.5, 52 eyes in 9mo and 48 eyes in 1y, the injection times were 4.3±0.9 and 4.8±1.7 respectively.
No serious complications were observed.
Best-corrected Visual Acuity and Central Macular
Thickness Outcomes of Sixty-six Eyes The mean BCVA (logMAR) before conbercept initiation was 1.11±0.60. After 1wk of the first conbercept injection, the average BCVA was 0.80±0.49 (P<0.05) and after 1mo it was 0.73±0.38 (P<0.05), the improvement was significant (Figure 1 ). At 3mo 
Best-corrected Visual Acuity and Central Macular Thickness Outcomes of Forty-eight Eyes
Forty-eight patients completed the whole period of follow-up at least 1y. Visual acuity and anatomical outcomes of these subjects are shown in Table 2 . The differences of BCVA and CMT between each point of follow-up and baseline were significantly (P<0.05).
DISCUSSION
We observed the functional and anatomic response of patients with neovascular AMD after conbercept injection. Our results at 3mo of 66 eyes showed that conbercept treated eyes maintained stable visual acuity and improved retinal lesions, which had significant improvement compared with baseline ( Figure 1A ). In the subsequent follow-up times, some subjects were lost, mostly correlated with the length of disease and the status of lesion. Fortunately there were 48 eyes insisted and complted the observation time for more than one year. Results show that after treatment, most patients could have stable vision in the best level without obvious drop or decreased of retinal thickness accompanied by lesion atrophy ( Figure 1B ). Since the discovery of the importance of VEGF-A in the pathophysiology of neovascular AMD, anti-VEGF drugs became the standard treatment. Rofagha et al [8] summarized approximately 7y after ranibizumab therapy in the ANCHOR or MARINA trials, one third of patients demonstrated good visual outcomes, whereas another third had poor outcomes. Compared with baseline, almost half of eyes were stable, whereas one third declined by 15 letters or more. Even at this late stage in the therapeutic course, exudative AMD patients remain at risk for substantial visual decline. In contrast to bevacizumab and ranibizumab, which only bind to VEGF-A, aflibercept also binds to VEGF-B and placental growth factor (P1GF) [9] . Various pharmacokinetic studies have demonstrated that aflibercept has a higher affinity for VEGF-A and a longer half-life than ranibizumab and bevacizumab [10] [11] [12] . Aflibercept appears to have clinical advantages in the treatment of neovascular AMD and may be useful in patients with persistent fluid despite treatment with ranibizumab or bevacizumab [5] [6] 13] . So doctors would transit to aflicercept for patients on prior ranibizumab or bevacizumab treatment for neovascular AMD [14] . In this paper, the use of conbercept, as aflibercept, all belong to the fusion protein drug of anti-angiogenesis drugs, also has the characteristics of multiple targets, and compared with the single drug class has the advantage of good therapeutic effect (Figures 2, 3) . Intravitreal administration of conbercept has been shown to successfully prevent lesion growth and leakage of CNV in a nonhuman primate model [15] [16] . In a retrospective case series study, thirty patients (30 eyes) with wet AMD were enrolled to receive intravitreal injections of ranibizumab (0.5 mg) on 3 consecutive monthly schedule and 28 patients (30 eyes) with wet AMD were enrolled to receive intravitreal injections of conbercept (0.5 mg) on 3 consecutive monthly schedule. BCVA, OCT measurement were compared at 1mo after injections. One month after every injection, the BCVA increased while CMT decreased compared with those before treatment in both groups A and B (P<0.05). BCVA and CMT changes between two groups were no statistically different (P>0.05). So the author thought that ranibizumab and conbercept therapy can control the prognosis of wet AMD and improve the vision effectively. There is no statistical difference on the curative effect between two drugs for 3mo [17] . Li et al [7] enrolled 122 patients in a randomized double-mask, multicenter study, and they concluded that the significant gains in BCVA at 3mo were the same or better at 12mo in all conbercept dosing groups of neovascular AMD patients. Unfortunately, there is a lack of long-term contrast of the curative effect between the two drugs. We took of treatment protocol as 3+PRN for all neovascular AMD, with the same treatment were used in a number of other studies. The study has shown that each patient received intravitreal injection of conbercept monthly up to 3mo, followed by monthly evaluation and injection PRN to month, intravitreal conbercept can reduce injection times and frequency of monitoring and effective to treat neovascular AMD. Also the treatment protocol of 3+PRN were widely adopted in anti angiogenesis drug treat of other diseases, such as conbercept in the treatment of macular edema due to retinal vein occlusion (RVO) [18] . Recent research has shown that the fusion protein drugs to other retinal vascular diseases had good therapeutic effect and without obvious adverse reactions. Intravitreal aflibercept 2 mg was effective for treatment of myopic CNV with clinically important visual and anatomic benefits achieved with a limited number of injections given in the first 8wk of treatment [19] . Converting eyes with refractory macular edema due to central RVO to aflibercept can result in stabilization of the vision, improved macular anatomy, and extension of the injection interval [20] . In a prospective, phase II clinical trial, intravitreal injections of conbercept was performed on 60 patients with macular edema secondary to RVO, each patient received intravitreal injections of conbercept monthly up to 3mo, followed by monthly evaluation and injection PRN to month 9. The results showed that conbercept bringing a generally favorable safety and tolerability profile as well as efficacy in the treatment of macular edema due to RVO [20] . This study was a retrospective case analysis, had shown that intravitreal injections of conbercept was efficacy and safety in the treatment of neovascular AMD. It can control and stabilize the condition and improve the patient's vision, no serious adverse reactions and complications, worthy of clinical promotion. But it needs further prospective randomized double-blind trials to confirm the differences in efficacy and safety between fusion protein drugs and single drug class and different fusion protein drugs for different diseases. 
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